Objectives: Aberrant cortical development, inferred from cortical folding measures, is linked to the risk of schizophrenia. Cortical folds develop in a time-locked fashion during fetal growth.
Introduction
An emerging body of evidence implicates aberrations in fetal cortical development to cognitive and mental health outcomes later in life 1, 2 . To date, individuals for whom developmental changes in utero are recorded have not been followed up until the emergence of psychosis. Very large prospective cohorts are required for this purpose, given the later emergence and low incident rates of schizophrenia.
The primary sulci of the human brain follow a course of programmed progressive development that occurs in a time-locked fashion and is highly sensitive to foetal disruptions 1 .
The development of the primary sulci defining lobar development (calcarine sulcus, superior temporal sulcus, superior frontal sulcus, intraparietal sulcus and inferior frontal sulcus) is so precise in developing foetuses (with emergence at 16, 23, 25, 26 and 28 weeks respectively 1 ) that these structures can be used to estimate gestational age and brain maturation 2 . Studying the location of aberrations in cortical folding in adult life can serve as a window to the time-locked disruptions suffered by the developing cortical architecture 3 .
Clinically, atypical development in the primary sulci has been associated with sensory and information processing deficits among patients with schizophrenia [4] [5] [6] [7] [8] , potentially contributing to the development of both cognitive deficits as well as psychotic symptoms. The likely timing of embryonic/fetal disruption in schizophrenia continues to be unknown, with prenatal immune models implicating both second and third trimester insults as risk factors 9 , while maternal stress and malnourishment models implicate third trimester insults 9, 10 . Prenatal insults not only associate with risk of schizophrenia, but also influence the severity of the eventual illness (e.g. the presence of cognitive deficits 11 ). We compared sulcal depth of 5 major primary sulcicalcarine, superior temporal, superior frontal, intraparietal, and inferior frontal-that are anatomically district, with temporal specificity in their gestational appearance based on Chi et al. 1 
Results
No statistically significant differences on gender, age, handedness or intracranial volume between patients and controls were identified, but as expected patients had lower scores on the MATRICS composite score, as well as several specific cognitive domains including processing speed, attention vigilance, working memory, and problem solving ( Table 1) .
Variable
Healthy Control n=72 15 . These changes are considerably smaller in magnitude (<10 times) when compared to age-related changes in sulcal width 16 and other morphometric features. We had age-matched case-control groups and adjusted for age in our regression analysis. Our observations relating schizophrenia to earlier aberrations in development (~16wks), while the cognitive deficits of schizophrenia to later development (~25 wks) raises an interesting question whether transient but time-locked insults to the developing brain are pathogenic, while sustained or repeated insults (that extend to later part of development), lead to a more severe form of illness characterised by cognitive deficits. Given the low genetic correlation between cognitive impairment and schizophrenia, our results support the notion that the development of these two features may be somewhat independent 17 , at least on the timescale of cortical development. Relevant animal models of in utero risk exposure are required to address this question.
